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Two-hundred-seventy-two sows were utilized in two trials to evaluate the
effects of prostaglandin and pregnant mare serum on reducing weaning to estrus
interval, increasing the degree of estrus synchrony and improving fertility at estrus
resulting in improved pregnancy rates and subsequent litter performance. Sows
were randomly allotted to treatments.
In trial 1, sows were assigned to one of three treatments: Tj (n=18; lOmg of
PGF2<* /hd 24-48 hrs. after parturition), T2 (n=20; lOmg of PGF 2«/hd at weaning)
and controls (n=20). No differences (P>.05) were observed for survival rate and
21D litter wt. among treated and the control sows (83.71 vs. 81.57%; 103.89 vs.
108.36, respectively). As well, WEI, farrowing rate, and subsequent NBA did not
differ between treat 1, treat 2, and controls (4.73 vs. 4.81 vs 4.75; 83.33 vs 80 vs
80%; 11.13 vs. 11.06 vs. 10.25, respectively).
Trial 2 was performed with two experiments. The first experiment was
performed in July 1996. Sows were assigned to one of two treatments: 1) controls
( n=52); 2) Administration of 60mg pregnant mare serum (n=39; injected at
iv

weaning). Farrowing rate was higher (P<0001) for PMSG treated sows than
controls (100 vs. 63.46%, respectively). PMSG showed no significant (P>.05
effect upon improving number born alive among treated and control sows (11.13
vs. 10.57, respectively); however, there was a trend toward increased litter size
among the treated sows.
Experiment 2 occurred in February and March 1997. Sows were allotted to
one of three treatments: 1) controls (n=42); 2) 60mg pregnant mare serum (n=42;
administered at weaning); 60mg pregnant mare serum gamma radiated (n=39;
administered at weaning). Data showed no significant difference among PMSG,
GR-PMSG and controls for 5d estrus rate and 30d pregnancy rate (83.33 vs. 89.74
vs. 80.95%; 92.86 vs. 97.44 vs. 88.10%, respectively).
Evidence from trial 1 showed that the use of prostaglandin did not enhance
reproductive performance in swine. In addition, PMSG had little effect on
improving fertility at post-treatment estrus and increasing number born alive.
Although not statistically significant, trends toward larger litter sizes as well as
improved 5d estrus rates and 30d pregnancy rates were evident in the treated sows.
However, treatment with PMSG appeared to be effective in improving farrowing
rates in the warmer months, perhaps masking the anestrus conditions typically
detected during the summer.
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Chapter I
Introduction

Reports have incriminated reproductive failure as the most common cause
for culling sows from commercial swine herds (Benjaminsen and Karlberg, 1981;
Friendship et al., 1986). This reproductive failure is often a result of postweaning
anestrus, contributing to excessive culling of females often before sows reach
their full production potential. Almond (1992) indicated that 5 - 3 0 percent of
sows are culled for failing to return to estrus following weaning. Culling rate may
be even higher during the warmer months and in first parity sows. Consequently,
swine producers are required to maintain large gilt replacement pools, particularly
in the summer months (Almond, 1992). Delayed returns to estrus following
weaning interfere with a producer's ability to keep sufficient animals in designated
breeding groups. In addition, prolonged weaning-to-estrus intervals (WEI)
contribute to excessive nonproductive sow days and additional costs of production.
Reproductive performance of the weaned sow may be influenced by
numerous factors, including season (Aumaitre et al., 1976; Hurtgen et al., 1980),
environmental temperature (Britt et al., 1983; Hurtgen et al., 1980), photoperiod
(Greenberg et al., 1982; Mabry et al., 1983; McGlone et al., 1988; Stevenson et
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al., 1983), nutrition ( Hays et al., 1978; Varley et al., 1976), stress, which includes
such factors as climate and nutrition, facility design and management (Muirhead,
1981), lactation length (Britt et al., 1982; Stevenson et al., 1981), genetics (Fahmy
et al., 1979; Dyck, 1971) and hormonal imbalances (Dial et al., 1984; Hurtgen et
al., 1980; Armstrong et al., 1985). Because these factors influence a sow's
reproductive ability, veterinary practitioners must consider the relative significance
of each factor on a farm-by-farm basis.
Insufficient uterine involution and retained placenta may also contribute to
an increase in the prevalence of anestrus sows. This may be attributed to the lack
of uterine contractions. As well, increasing the rate of luteal regression may help
in reducing WEI. Research suggests that prostaglandins will successfully induce
abortion or parturition and allow females to return to normal cyclicity (Pressing et
al., 1987). Henricks and Handlin, (1974) reported that uterine contractions
increase with exogenous administration of prostaglandin F2 alpha (PGF2«) to
induce parturition and that the placenta was expelled in all sows shortly after the
last piglet was bom with no deleterious effects detected on the sow or piglets.
Furthermore, if it were possible to achieve predictable estrus within a few days
after parturition, producers could spend considerably less time checking for estrus
sows, while breeding on a timed scale.
The use of PGF2°= would allow producers to implement not only an
effective estrus synchronization program but also increase fertility, conception and
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farrowing rates and decrease the number of anestrous sows in the herd.
Development of such an effective program would include shortening of the
breeding period, decreasing nonproductive sow days and consequently increasing
production of pigs per sow per year. However, this system must elicit a fertile,
strong estrus in a high percentage of treated sows.
Numerous drug and management treatments have been used in an attempt to
eliminate postweaning anestrous sows and reduce weaning to estrus interval
(WEI). In some cases, the use of exogenous hormones has also been effective in
stimulating ovarian cyclicity in sows that fail to return to estrus following weaning
(Almond, 1992). Pregnant mare serum gonadotropin (PMSG) combined with
human chorionic gonadotropin (hCG) administered therapeutically in the
persistently anestrous sow and prophylactically in the weaned sow have been used
to improve postweaning reproductive performance (Hurtgen and Leman, 1979;
Dial et al., 1984). Treatment of anestrous sows with PMSG/hCG induces fertile
estrus in sows having acyclic ovaries (Dial et al., 1984). When administered at
weaning, PMSG decreases the WEI and the proportion of sows experiencing
postweaning anestrous. These observations suggest that PMSG is potentially
effective for treatment of postweaning anestrous.
The purpose of this research was to investigate intervention drug therapy
procedures that may be of benefit in reducing WEI, synchronizing estrus and
improving reproductive performance in a typical commercial swine operation.
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Based upon previous research findings and suggestions in the literature, the
decision was made to use prostaglandins and PMSG in separate independent
studies.

Chapter II
Review of Literature

Function of the Hypothalamic-Hypophyseal Ovarian Axis
The function of the hypothalamic-hypophyseal axis has been extensively
reviewed in the ewe, cow (Nett, 1987) and pig (Crighton and Lamming, 1969). It
has been established that the ovary is capable of responding to gonadotrophic
stimulation very early in the postpartum period; furthermore, the lack of ovarian
activity may be due to a lack of gonadotrophic stimulation.
During pregnancy, progesterone exerts a prolonged negative feedback on
the hypothalamic-hypophyseal axis. As a result, synthesis of luteninizing hormone
(LH) from the anterior pituitary is inhibited for a prolonged period with a
concomitant decrease in pituitary stores of LH. However, the releasing
mechanism for LH appears to remain intact and functional throughout pregnancy
(Crighton and Lamming, 1969).
Nett (1987) proposed a two-phase recovery period of the hypothalamichypophyseal axis during the postpartum period. Phase I is characterized by
infrequent discharges of GnRH (gonadotropin-releasing hormone) into the
systemic circulation resulting in synthesis and secretion of LH and a slow
replenishment of pituitary LH stores. The magnitude of LH pulses during Phase I
5
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is dependent on the quantity of LH stored, and often these pulses are of
insufficient magnitude to induce follicular maturation. Nett (1987) suggested that
this phase of recovery is relatively independent of the suckling stimulus and
environmental stressors.
When pituitary stores of LH have recovered to normal levels, Phase II of
the recovery process begins. Phase II is characterized by an increase in circulating
concentrations of LH which stimulates follicular growth accompanied with an
increase in estradiol. It is suggested that the first effect of estradiol is to stimulate
production of estradiol receptors in the anterior pituitary and hypothalamus
enhancing the positive feedback influence of estradiol (Crighton and Lamming,
1969). As GnRH pulse frequency increases, there is a resultant increase in LH
pulses which leads to final follicular maturation and subsequent ovulation. Nett
(1987) suggested that Phase II appears to be tightly coupled to suckling stimulus
and environmental stressors, both of which appear to inhibit GnRH discharge.
This inhibition of GnRH discharge results in a reduction in frequency of LH
secretion so that final follicular growth and maturation fail to occur. This
inhibition persists until the suckling stimulus is removed or the suckling stimulus
and/or environmental stressors are reduced to the point where more frequent
GnRH discharges occur and culminate in estrous cycle initiation.

7

Seasonal variations
Wettemann and Bazer (1985) explained that exposure of male and female
pigs to warmer temperatures can result in reduced reproductive efficiency. Boars
and gilts exposed to heat stress will experience an increase in respiratory rates to
enhance evaporative cooling because sweating in pigs is minimal. Reduced
reproductive efficiency associated with heat stress may be a direct effect of
increased temperature on gametes, embryos or uterine function, or the heat stress
may have an indirect effect by altering the endocrine system. Increased embryonic
mortality and decreased conception rates after exposure of females to elevated
temperatures have been observed in gilts (Warnick et al., 1965; Tompkins,
Heidenreich and Stob, 1967; Edwards et al, 1968; Omtvedt et al., 1971; Wildt et
al., 1975; Love, 1978; Robinson and van Njekerk, 1978; Stork, 1979).
Heat stress during fertilization and early embryonic development
Kreider et al. (1978) exposed gilts to heat stress (35 ± 1 °C) or a cool
environment (23 ± 1 °C) from the first day of estrous until Day 8 and found an
increase in rectal temperatures and respiratory rates in the heat-stressed gilts.
Immediately after treatment on Days 9-13 concentrations of progesterone in
plasma were greater in stressed gilts than in control gilts and concentrations of
estradiol in plasma were reduced in heat stressed gilts. Therefore, heat stress may
result in inhibition of follicular growth during the early part of the estrous cycle.
Wettemann and Bazer (1985) explained that it is not known whether these
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alterations are of sufficient magnitude to alter conception rate or embryonic
survival. However, alterations in concentrations of progesterone and estradiol in
plasma could alter transport of ova and embryos or spermatozoa through the
reproductive tract (Chang, 1966; Hawk and Conley, 1971; Hawk, 1975) explaining
the decrease in conception rate and number of fertilized embryos after breeding.
Heat stress during recognition of pregnancy
Edwards et al. (1968) suggested that ovulation rate was normal in gilts with
normal estrous cycles before mating. Gilts subjected to heat stress 8 to 15 days
after mating experience marked increases in embryonic death resulting in
decreased litter size and pregnancy rates when evaluated 30 days post mating. The
previous statement is in agreement with Omtvedt et al. (1971) who stated that
during this period after mating, gilts exposed to elevated temperatures had
decreased conception rates and reduced embiyo numbers. Vital embryonic and
uterine changes occur between Days 8 to 16 after onset of estrus (Geisert et al.,
1982). Hoagland and Wettemann (1984) suggested that luteal function, a nonovarian source of progesterone or progesterone clearance and metabolism were
altered in the heat-stressed gilts that did not become pregnant, and although
maternal recognition of pregnancy occurred, subsequently embryonic mortality
resulted in prolonged luteal regression. Hallford et al. (1975) also reported that
concentrations of prostaglandin were >lng/ml on at least one day between Days 13
and 16 after estrus in 20% of the control pregnant gilts, 60% of the heat stressed
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pregnant gilts and all of the control unmated gilts. The previous statement
suggests that recognition of pregnancy may be altered by heat stress and results in
PGF2<* being released from the uterus into the venous circulation.
Influence of light patterns
Photoperiodicity can also contribute to variations in reproductive
efficiency. However, Claus and Weiler (1985) state that light programs which
extend the daily light period to a constant 15-16 hours seem to be ineffective in
improving reproductive characteristics of the sow but stimulate the nursing
frequency of piglets and increased survival of piglets with a low birthweight. In
contrast, decreasing light from May to August removed the seasonal increase of
the weaning-to-estrus interval to 5.7 days as compared to 23.6 days in the controls.
First Parity Sows
Maintaining an optimum litter size at birth and increasing the overall
efficiency of the breeding herd offers two good opportunities for assuring a
productive swine unit (Christenson, !986). However, improvement through
selection for reproductive performance has been neglected in the past because of
the low heritability of reproductive traits and the emphasis on leanness.
Nonetheless, traits such as litter size, litter weight and survival rate at weaning
have great economic importance to the success of swine operations. The mean
number of pigs weaned in the United States has remained relatively constant at 7.4
pigs and preweaning mortality was approximately 18% of live litter size in 75
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herds studied in Illinois (Rodeffer et al., 1975). Therefore, 9.0 pigs/litter can be
calculated as an estimate of live litter size. Muirhead (1976) suggested this mean
live litter size is less than the estimated potential litter size of 10.5 to 11.0 pigs. A
successful swine breeding unit is dependent upon the reproductive performance of
the breeding herd.
Some factors that influence litter size include parity (Kroes and VanMale,
1979; Rasbeck, 1969; Paterson et al., 1980), age at conception of first mating
(Omtvedt et al., 1965; Legault and Dagorn, 1973; Sovjanski et al., 1980), season of
conception (Tomes and Nielson, 1979; Bevier and Backstrom, 1980), mating
management (Swierstra and Rahnefeld, 1972; Tilton and Cole, 1982) and breed of
female (Koh et al., 1976; Christians and Johnson, 1980). The purpose of this
section of the review is to discuss the factors that influence litter size in parity-1
females and to determine the influence of age at first conception on subsequent
reproductive performance.
Pubertal Development
For establishing puberty or estrous activity for breeding gilts, the
observation of estrus behavior in gilts is a critical factor. Nonetheless, little
scientific literature is available on methods of detecting estrus; this lack of
informantion is largely due to the wide range in confinement facilities, which
makes detection of estrus difficult to standardize (Signoret, 1970). Christenson
(1986) suggested moving a group of gilts once or twice daily to a large pen in the
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presence of a mature boar and allowing sufficient time for individual gilts to seek
out the boar and respond to sexual activity as an aid in establishing puberty.
Christenson and Ford (1979) studied age at puberty and continuation of regular
estrous cycles in gilts of five breeds and found that Landrace gilts showed the
highest estrus activity between 5 and 7 months of age, and the percentage of
Landrace gilts displaying regular estrous cycles was significantly higher than
Hampshire, Large White, Yorkshire, and Duroc gilts. These researchers suggest
that the introduction of early maturing breeds or crossbred lines may be
advantageous for reducing age at first estrus in some herds. Seasonality variations,
as previously mentioned in the review of literature, also cause a delay in sexual
development of gilts. Confinement environment is also an influencing factor.
Rampacek et al. (1981) reported that at eight months of age, 76% of nonconfined
and 36% of confined crossbred gilts had shown estrus. Social and building
environments are two aspects of confinement that may influence sexual
development (Mavrogenis and Robison, 1976). England and Spurr (1969)
reported that confined gilts have a greater incidence of silent estrus and irregular
estrous cycles when housed in individual versus group pens from about seven
months of age. Individual tethering increased age at puberty by only four days,
but the expression of estrus was less distinguished in the tethered gilts and the
incidence of immature reproductive tracts at 10 to 12 months of age was
significantly greater for tethered than for nontethered gilts.
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Ovulation rate and litter size
Gilts are polytocous animals, and the rate of ovulation normally varies from
9 to 17 ova (Anderson and Melampy, 1972). Physiological age is a primary factor
that influences ovulation rate in gilts (Anderson and Melampy, 1972; Zimmerman,
1972). Clark et al. (1988) reported that longevity of females was not affected by
age at first conception and that conception beyond 245 days did not influence litter
size. However, as the age at conception of parity-1 females increased from 180 to
245 days, litter size increased 0.017 and 0.012 pigs per day, respectively, in two
herds studied by Clark et al. (1988). Paterson and Lindsay (1980), Young and
King (1981) and Knott et al. (1984) all reported an increase in ovulation rate with
successive estrus periods and suggest that conception rates and number of pigs
born increased for gilts mated at third versus first estrus. These reports are also
evident through the findings of Yen et al. (1987) who found that sows in parities
three through six had superior performance in litter traits in which they had 1.2
more pigs born alive and 4 kg more litter weight at 21 days than gilts.
This advantage is explained, in part, through hormonal profiles reported
by Howard et al. (1983). Parity appeared to have a marked influence on pituitary
function and sexual behavior. This fact was related to the timing of ovulation and
onset of the preovulatory LH surge. Howard et al. (1983) found estradiol titers to
be identical between multiparous and nulliparous pigs. However, multiparous
females experienced a preovulatory LH surge, which precipitates ovulation, of
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greater magnitude and duration than nulliparous pigs. In addition, parity also
influenced duration of estrus with multiparous females remaining sexually
receptive for a significantly longer interval than nulliparous females. Genetics, as
previously mentioned, and nutrition will also influence both ovulation rate and
embryonic survival.
Prostaglandins
The time from farrowing to weaning and to the onset of estrus is a relatively
short period. The assumptions are that breeding females propagate a litter of ten to
twelve piglets, deliver a nutritional package to this litter over the course of three to
four weeks and at the end of this period, exhibit estrus and ovulate within five
days of weaning. In the first 7-10 days after farrowing uterine involution and
endometrial repair take place, and evidence suggests that the uterus is ready to
sustain another successful gestation shortly after this time (Hughes and Varley,
1980).
Prostaglandins have long been used to synchronize estrus and manipulate
the estrous cycle of swine (Louis et al., 1975). As well, prostaglandins have been
used to control the onset of parturition and terminate unwanted pregnancies. The
term prostaglandin refers to a family of natural-occurring compounds with
hormone-like activities within the body. The specific compound PGF2<* causes
smooth muscle contr actions, including uterine contractions, and results in
regression of the coipora lutea (CL) (Diehl and Day, 1974). Copora lutea are
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glands on the ovaries that produce progesterone and maintain pregnancy;
therefore, injection of PGF2<* and a number of its analogues are capable of
inducing premature parturition. Since no research has been reported on the effects
o f P G F 2 - when used directly after parturition and at weaning, this section of the
literature review is based on the use of PGF2« relative to induction of abortion and
parturition.
Luteolytic Properties and Endocrinology
The luteolytic function of PGF 2 « has been well documented in the
literature. PGF2<* has been shown to be luteolytic when administered by
intrauterine (Liehr et al., 1972; Louis et al., 1972; Rowson et al., 1972; Diehl and
Day, 1974), subcutaneous or intravenous (Lauderdale, 1972) routes. When given
intramuscularly (Louis et al., 1975; Lauderdale et al., 1974; Burfening et al., 1978;
Diehl and Day, 1974) PGF2<* was equally as effective. And due to the luteolytic
properties of PGF2°% it has been used effectively as an estrus synchronization
agent in swine.
Diehl and Day (1974) studied the effects of PGF 2 « on luteal function in a
total of 13 gilts. After established estrus, in the first part of this study, gilts were
given a 2 or 5 mg injection of PGF 2 ^ administered via intrauterine on day 10. In
the second part of the experiment an intramuscular injection of PGF2°< was given
on day 12 of the second estrous cycle. Gilts were treated with the same dose of
PGF2°c administered previously. The effects of PGF2°= on plasma progesterone
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(P4) level in the gilt due to treatment at either the 2 or 5mg level showed no acute
luteolytic effects. Peripheral P4 concentration in treated gilts did not decrease to
less than 10 ng/ml until days 14 to 16 at which time plasma levels in control gilts
had also decreased. Plasma levels of LH in control and treated gilts remained
below 2 ng/ml until the ovulatory surge at estrus, and there was no decrease in the
length of the experimental estrous cycle. The previous statement is in agreement
with Wettemann et al. (1977) who stated that plasma concentrations of P4,
corticoids, LH and estrone among treated gilts were similar to those in control
gilts. In contrast, the effects of PGF2<* on luteal function of pregnant gilts reported
by Diehl and Day (1974) show PGF2« had a pronounced effect on plasma P4
concentration when given on day 25 to 30 of pregnancy. They reported a decrease
in plasma P4 concentration by four hours after treatment and continuing until about
12 hours and the abortion of the gilts. These studies indicate that PGF2« is not
luteolytic at either 2 or 5mg dose levels and suggest that 5mg is not sufficient to
cause luteolysis in gilts treated during the luteal phase of the estrous cycle.
However, 5mg of PGF2« did appear to cause a rapid decrease in P4, ending in
abortion in gilts treated during early pregnancy.
Pressing et al. (1987) indicated common responses to cloprostenol. Serum
P4 concentrations decreased to 30 to 58% of pretreatment values within six hours
after administration. P4 reached a nadir by 30 to 54 hours. Serum concentrations
of Estrogen (E2) began increasing between 36 and 84 hours after P4 concentrations
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reached base line. The increasing concentration of E2 eventually reached threshold
levels required for triggering the preovulatory surge of LH that precipitates
ovulation. Peak LH concentrations were observed at 137 hours after PGF2°< was
administered and 96 hours after abortion started. This LH peak terminates
follicular release of E2, followed by CL formation and increased production of P4
Postovulatory increases in P4 concentrations were evident by 54 to 60 hours after
LH concentration peaked Estrus commenced at 92 hours after abortion started.
Pressing et al. (1987) suggested that the administration of PGF2°< has promising
applications for estrus synchronization and for termination of unwanted
pregnancies.
Subsequent Fertility and Reproductive

Performance

The subsequent fertility was similar in sows given an injection of PGF 2 «
before farrowing when compared to those nontreated animals (Dial, 1986; Podany
et al., 1982; Guthrie and Polge, 1978). Diehl, Baker and Dziuk (1977) reported
little variation in weaning weights between treatments and controls suggesting that
milk production and other factors termed as maternal capabilities were not affected
by prostaglandins. P G F ^ also had no effect on normal physiological function in
the sow. Podany et al. (1982) reported sows came into estrus on an average of
9.25 days after induced abortion and recorded a 90% conception rate. This report
is in agreement with Guthrie and Polge (1978) who found 87% exhibited estrus
four to seven days after prostaglandin injection and reported an 84.6% pregnancy
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rate on 52 gilts inseminated after induced abortion. Dial (1986) demonstrated that
prostaglandins result in a highly synchronous return to estrus and stated "the
prevalence of post treatment complications that either threatened the general health
of the gilts or interfered with subsequent reproductive performance was low."
Pregnant Mare Serum Gonadotropin
fertility
Induced superovulation in swine with the injection of gonadotropins has
been well documented in the literature (Tanabe et al., 1949; Gibson et al., 1963;
Hunter, 1964; Logenecker et al., 1965; Hunter, 1966). However, evaluation of
subsequent reproductive performance of superovulated swine has received limited
consideration. Logenecker and Day (1968) conducted a study to determine the
number of early developing embryos and litter size at farrowing of sows injected
with pregnant mare serum on the day the pigs were weaned. They reported that
the variation in both ovulation rate and average number of embryos was increased
significantly by the treatment. The average number of embryos detected on day 25
or day 40 of gestation was significantly increased by treatment with pregnant mare
serum. However, previous studies indicate that embryonic mortality rate is also
increased by superovulation (Hunter, 1966; Day et al., 1967). Logenecker and
Day (1968) showed that superovulated sows with more than 30 corpora lutea had
an embryonic death rate of 56.9% as compared with superovulated sows with less
than 30 corpora lutea (26.4%) and control sows (22.9%). This death rate is much
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more prevalent with high doses of PMSG (Baker et al., 1970). Although litter
size was significantly higher in superovulated sows at day 25 and day 40 of
gestation, treatment did not result in a statistically significant increase in litter size
at farrowing, but a trend toward more pigs at farrowing was evident in the treated
sows. Logenecker and Day (1968) suggested that the cause of the reduced mean
increase in litter size at farrowing may be the general inability of the uterus to
maintain all embryos in exceptionally large litters during the terminal stages of
pregnancy. Even though fetal death rate increased to impose a limitation on litter
size at farrowing, there was not a complete failure in pregnancy maintenance.
Baker et al. (1970) reported that injecting 1000 I.U. and 1500 I.U. PMSG
after the withdrawal of AIMAX (Norgestomet used to suppress the estrous cycle)
increased the number of gilts bred and reduced the interval between AIMAX
withdrawal and breeding by two days. Those gilts bred naturally or artificially
inseminated on days seven and eight recorded lower farrowing rates than those
bred on days five and six (Baker et al., 1970). These researchers explained that
the cause of the lower farrowing rates was due to asynchrony between breeding
and ovulation since PMSG has been shown to alter both estrus and ovulation
(Polge et al., 1968). Because of this asynchrony it could lead one to believe that a
fixed time insemination or mating scheme could be very successfully implemented
in large swine operations without heat detection.
The success of many large commercial swine operations is dependent on
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the efficiency of reproduction. Logenecker and Day (1968) indicated that
although the treatment with pregnant mare serum did not have a significant
influence on the occurrence of estrus, the interval from weaning to estrus was
significantly reduced in the treated sows. Martin et al. (1989) reported that the
administration of PMSG, or PMSG followed 80 hours later by hCG, reduced the
variation in the interval from abortion to estrus, hence, increased synchronization
of post-abortion estrus in gilts. They also stated that gonadotropin treatment
shortened the interval from abortion to estrus in swine. This shortened interval is
in agreement with Schilling and Cerne (1972) who have shown that PMSG given
on the day of weaning hastens the onset of estrus.
Endocrinology
Narasimha and Suryaprakasam (1991) reported that the effect of PMSG on
follicular maturation and resulting endogenous estradiol production may be
responsible for improved estrus induction, degree of synchronization and estrus
behavior. As well, Ziecik et al. (1987) described that PMSG-stimulated follicular
growth was accompanied by increased production and release of ovarian steroids.
Dial et al. (1984) showed a positive correlation between dose of PMSG and peak
blood levels of estrogen and between dose and number of induced ovulations in
gilts. The treatment with PMSG provoked a large increase of estrogen
concentration in Simmental cows (Bono et al., 1991). These findings would
suggest a better reaction to preovulatory LH surge resulting in greater response to
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follicular growth. In contrast, Echternkamp (1978) and Moyaert et al. (1985)
indicated the long half-life of PMSG in systemic circulation reduces its
effectiveness as a super ovulatory agent. Gamete transport and embryonic survival
are reduced due to the increase in circulating concentrations of estradiol
(Betteridge, 1977; Booth et al, 1975). This long half-life of PMSG promotes a
prolonged period of elevated estradiol, indicating that follicular growth continues
beyond the induced estrus (Kirkwood and Thacker, 1992). As previously
mentioned, Kirkwood et al. (1991) suggested that this prolonged elevated estradiol
profile may interfere with normal ova and sperm transport, and thus fertilization.
Furthermore, embryo development may also be compromised by inappropriately
high estradiol concentrations (Hunter, 1982). Because of these findings,
researchers have studied the use of a PMSG antiserum in conjunction with PMSG
to neutralize the unwanted after effects of PMSG alone and found that this
treatment returned serum estradiol profiles to the levels observed in control
animals (Kirkwood and Thacker, 1992; Zeitoun et al., 1991; Bouters et al., 1983).
Summary
Estrus can effectively be synchronized with PGF2<* within a 4 to 7 d period
after weaning of piglets. No evidence shows an increase in reproductive
performance of the subsequent litter with this treatment. However, reports show
little variation between treated and nontreated in farrowing rate, total pigs born,
weaning weights of pigs and no deleterious effects on normal physiological
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function in the sow. Prostaglandins have luteolytic properties during the luteal
phase of the estrous cycle. PMSG increases ovulation rate and number of
embryos. However, embryonic mortality also increases with superovulation.
PMSG increases number of gilts bred and reduces WEI. The effect of PMSG has
been shown to increase follicular maturation and resulting estradiol production
causing an improved estrus induction, degree of synchronization and estrus
behavior, although results have been inconsistent. Seasonal variation and firstparity sows have a major influence on the length of WEI, conception rates and the
likelihood that animals will respond to synchronization treatments.

Chapter III
Trial I
REDUCING WEANING TO ESTRUS INTERVAL AND IMPROVING
REPRODUCTIVE PERFORMANCE IN SWINE WITH PROSTAGLANDIN
F2 ALPHA (PGF2<*)'
Summary
Fifty-eight sows were utilized to evaluate the effectiveness of PGF 2 « on
reducing WEI and improving the subsequent litter performance. Sows were
allotted to one of three treatments: C (n=20; untreated controls), T\ (n=18; lOmg
ofPGF 2 ~/hd 24-48 hrs. after parturition) and T2 (n=20; lOmg of PGFWhd at
weaning). Sows were observed for estrus and bred naturally 5 d after weaning and
an A.I. service followed 24 hours later.
Survival rate of piglets and adjusted means for 21 d litter wt. were
measured to evaluate the effectiveness of PGF2« on first litter performance of the
sows. PGF2°< was not effective in improving weaning weights and piglet survival
of first litter; no differences were observed between T t and the controls (103.89 vs.
108.36; 83.71 vs 81.57%, respectively). WEI, farrowing rate (% farrowed of those
treated) and subsequent number born alive did not differ between T,, T2 and C
lr
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(4.73 vs 4.81 vs 4.75; 83.33 vs 80 vs 80%; 11.13 vs 11.06 vs 10.25, respectively.
Prostaglandin does not improve first litter performance nor does it effect
WEI or farrowing rate. However, although not statistically different, there
appeared to be a trend toward larger litter sizes for the treated sows.
Introduction
The expectations of breeding females are that they farrow a litter of ten to
twelve piglets, deliver a nutritional package to this litter and exhibit estrus and
ovulate within five days of weaning. In the first 7-10 days after farrowing uterine
involution and endometrial repair take place. Hughes and Varley (1980) suggest
that the uterus is ready to sustain another successful gestation shortly after this
time. However, insufficient uterine involution, retained placenta, prolonged luteal
regression along with seasonal variations (Aumaitre et al., 1976; Hurtgen et al.,
1980;Wetteman and Bazer, 1985) and parity (Kroes and VanMale, 1979; Rasbeck,
1969; Paterson et al., 1980; Christenson, 1986; Christenson and Ford, 1979) may
influence these expectations
The luteolytic properties of PGF2c* has been well documented in the
literature. The fertility of estrus following injection is not reduced (Dial, 1986;
Podany et al., 1982; Guthrie and Polge, 1978). As a result, PGF 2 « has been used
as an effective estrus synchronization tool. In intensive pig husbandry practicing
the all-in all-out system, PGF2°< has been used to control the onset of parturition
and terminate unwanted pregnancies since the 1970's (Cropper et al., 1975;
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Wettemann et al., 1977). Prostaglandins have also been used to synchronize estrus
and manipulate the estrous cycle of swine.
While there are a number of published reports on prostaglandin-induced
parturition and abortion, no research has been conducted on the administration of
PGF2<* after farrowing. The objective of this study is to determine if
administration of PGF2« 24-48 hours after farrowing or at weaning improves
reproductive performance in a typical swine operation.
Materials and Methods
Fifty-eight sows were utilized in a trial conducted in a total confinement,
"all-in all-out" commercial swine operation. All sows were managed under a
controlled environment and fed the same rations. Sows were randomly allotted to
one of three treatments before entering the farrowing house.
Controls: untreated
Treatment 1: lOmg PGF2°< administered 24-48 hours after
farrowing of last piglet.
Treatment 2: lOmg PGF2« administered at weaning (18-21 days).
The effectiveness of PGF2« to improve present reproductive
performance by influencing additional uterine contractions resulting in improved
uterine involution was evaluated by measuring survival rate of piglets and adjusted
2Id litter weight. All sows were weaned on the same day and observed for estrus
5 d after weaning. Sows observed in estrus were bred naturally the first breeding
and artificially inseminated 24 hours later. The breeding interval lasted for 5 days.
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Sows not showing estrus were moved to the next breeding group or culled. Those
sows failing to return to estrus within this 5-day period were not included in the
analysis of subsequent production performance. Weaning to estrus interval and
farrowing rate were determined in all sows. Adjusted number born alive and 2Id
litter weight were measured to determine the effectiveness of PGF2« on
subsequent production and performance.
Least squares analysis of variance was performed utilizing the General
Linear Models procedure of SAS (1986). Dependent variables analyzed in first
litter performance were as follows: survival rate (number weaned divided by
number after transfer) and 2Id litter weight. Independent variables included
treatment, group (week of farrowing) and number born alive as a linear covariate.
Dependent variables analyzed for subsequent production and performance were as
follows: number born alive, weaning to estrus interval (number of days from
weaning to first estrus) and 2Id litter weight. Independent variables included
treatment, group and 2 Id litter weight of the first litter as a linear covariate.
However, since farrowing rate was measured as a yes or no analysis, the
Chi-square analysis of SAS (1986) was used. Independent variables included
treatment and group. First litter 2Id weaning weight was used as a linear covariate.
It is obvious that treatment at weaning would have no effect on 2Id litter weight
and survival rate of piglets of first litter, so the controls and treatment 24-48 hours
after farrowing were used to analyze statistical differences of the first litter
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performance.
Results and Discussion
Data regarding the response of PGF 2 « following injection 24-48 hours after
parturition is summarized in Table 1. It can be seen that no significant differences
(P>.05) existed among treatments. Diehl et al. (1977) reported that little variation
in weaning weights between treatments and controls suggest that milk production
and other factors termed as maternal capabilities are not affected by
prostaglandins. Contractions and discharge in this study were not evaluated.
However, PGF2<* presumably had no additional effect above and beyond natural
prostaglandin to stimulate more uterine contractions to increase rate of uterine

Table 1. Average Post-Treatment Litter Performance
PGF 2 - Dose (mg)a
Item

0

10

Number of sows

20

18

Number bora alive

10.7

9.77

21 d litter weight (lbs.)

108.36

103.89

Survival Rate of Piglets (%)

81.57

83.71

a

amount of Lutalyse administered 24-48 hours after parturition

involution sufficiently resulting in increased milk production and survival rate of

piglets.
Table 2. represents data on the effectiveness of PGF2°= to improve
subsequent reproductive performance. Results indicate that PGF2°< administered
after farrowing and at weaning has little effect (P>.05) on reducing weaning-toestrus interval or improving farrowing rate. In partial comparison, Guthrie and
Polge (1978) reported that after induced abortion, 87% of treated animals
exhibited estrus four to seven days after prostaglandin injection and reported an
84.6% pregnancy rate. These reports suggest that while PGF2<* is very effective in

Table 2. Average Subsequent Production and Performance in
Response to PGF2<*.

WWTBC

WEId

Farrowing Rate

Adj. NBAe

(%)
Tja

146.21

4.73

83.33

11.13

T2b

141.62

4.87

75.00

11.06

Controls

142.13

4.75

80.00

10.25

T ^ Sows injected with lOmg PGF2°< 24-48 hours after farrowing
T2= Sows injected with lOmg PGF2oc at weaning
"Adjusted 2 Id litter weight of subsequent litter
d
WEI=Weaning to estrus interval
b

c

Adjusted number born alive of subsequent litter

inducing parturition and abortion and that treated animals return to a very
synchronized estrus with no deleterious effect on subsequent fertility, PGF2<* will
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neither improve or reduce fertility.
In addition, number born alive of the subsequent litter was not statistically
different (P>.05) among treatments and controls. This difference in number born
alive is in agreement with Podany et al. (1982) who reported an 8.9 litter size
among treatments and 8.55 litter size among controls. However, the results of this
study show a more defined trend towards larger litter sizes among treated sows.
The cause for this trend, however, is not known. As well, treatment had little
effect on 21 day litter weight of the subsequent litter. However, statistical analysis
showed sows with larger litter weights in the previous litter also had larger litter
weights in the subsequent litter.
Crighton and Lamming (1969) examined the status of the anterior pituitaryovarian system during lactational anestrous and after weaning up to the occurrence
of the first estrus after weaning. They reported, with regard to follicle stimulating
hormone (FSH), that during lactational anestrous, pituitary levels of FSH were
high and did not differ significantly between late lactation and the period after
weaning. During lactation follicular growth was suppressed but after weaning
considerable growth was evident. Thus it appears that in spite of the high level of
pituitary FSH during late lactation, release of the hormone is inhibited. The sharp
decrease at the after weaning estrus represents the release of the hormones to
produce ovulation and the follicular growth immediately preceding it.
A different pattern is apparent with regard to luteinizing hormone (LH).
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Low levels of pitutary LH are present during lactation in the sow. Crighton and
Lamming (1969) found no evidence suggesting LH release in late lactation. These
findings represent inhibition primarily of LH synthesis. In addition, they reported
that the ovaries play no part in the maintenance of the anterior pituitary LH
content. Nett (1987) suggested that a resultant increase in LH pulses which lead to
final follicular maturation and subsequent ovulation appears to be tightly coupled
to suckling stimulus and environmental stressors.
Prostaglandin is effective in reducing the production of progesterone from
the ovaries resulting in termination of pregnancy (Diehl and Day, 1974).
Prostaglandin, however, has no relational effect upon the anterior pituitary gland
to inhibit or prohibit the synthesis and release of FSH and LH which ultimately
initiates the cyclic estrous. After the suckling stimulus is removed or the suckling
stimulus and/or environmental stressors are reduced, the initiation of the estrous
cycle will begin.
Conclusion
Evidence from this study shows that the use of prostaglandins did not
enhance reproductive performance in swine. Additional research is needed to
determine if there is a real effect upon litter size resulting from prostaglandin
administration. However, prostaglandins still have practical use in the control of
the onset of parturition to provide more efficient use of labor during farrowing,
especially in large, intensive production units. As well, prostaglandins are an
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effective synchronization tool and in situations where termination of pregnancy
would be desirable without deleterious effects on subsequent fertility.

Chapter IV
Trial II
SYNCHRONIZING ESTRUS AND IMPROVING SUBSEQUENT
REPRODUCTIVE PERFORMANCE WITH PREGNANT MARE SERUM
GONADOTROPIN (PMSG)

Summary
Two-hundred fourteen sows were utilized in two experiments to evaluate
the effect of PMSG on the reproductive performance of the weaned sow. In the
first experiment, conducted in July 1996, sows were allotted to one of two
treatments: 1) controls (n=52); 2) administration of 60mg pregnant mare serum
gonadotropin (n=39; injected at weaning). Sows were bred on day 5 after
treatment. Sows were evaluated on farrowing rate and adjusted number born alive.
Farrowing rate was higher (P<0001) for PMSG treated sows than controls
(100 vs. 63.46%, respectively). PMSG showed little effect upon improving
number born alive among treated and controls (11.13 vs. 10.57, respectively).
In the second experiment, performed in February and March 1997, sows
were allotted to one of three treatments: 1) controls (n=42); 2) administration of
60mg pregnant mare serum gonadotropin (n=42; injected at weaning); 3)
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administration of 60mg gamma radiated pregnant mare serum gonadotropin (n=39;
injected at weaning). Data showed no significant difference among PMSG, GRPMSG and controls for 5d estrus rate and 30d pregnancy rate (83.33 vs. 89.74 vs.
80.95%; 92.86 vs. 97.44 vs. 88.10%, respectively).
PMSG had little effect on improving fertility at post-treatment estrus and
increasing number born alive. Although not statistically significant, trends toward
larger litter sizes as well as improved 5d estrus rates and 30d pregnancy rates were
evident in the treated sows. However, treatment with PMSG appeared to be
effective in improving farrowing rates in the warmer months, perhaps masking the
anestrous conditions typically detected during the summer.

Introduction
The success of many large commercial swine operations is dependent on
the efficiency of reproduction. Reducing weaning-to-estrus interval (WEI) and
increasing the degree of synchrony of estrus along with improving conception
rates would greatly enhance reproductive efficiency. In a typical commercial
swine operation the majority of sows return to estrus within 3-14 days following
weaning (Fahmy et al., 1979; King et al., 1982). Sows that fail to resume estrous
cyclicity are either culled from the herd or return to estrus at highly variable times.
The average interval from weaning to first detected estrus increases during
the summer and is substantially longer in primiparous sows than in multiparous
sows (Britt et al., 1983; Hurtgen et al., 1980). The WEI often exceeds 30 days
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during the summer in sows affected with the anestrous condition (Benjaminsen
and Karlberg, 1981). Although seasonal influences are inherent to swine
reproduction, they have only recently been regarded as significant factors affecting
the reproductive efficiency of swine herds. Wettemann and Bazer (1985) reported
that boars and gilts exposed to heat stress will experience an increase in
respiratory rates to enhance evaporative cooling since sweating is minimal in
swine and subsequently a resultant reduction in reproductive efficiency. Increased
embryonic mortality and decreased conception rates after exposure of females
to elevated temperatures have been observed in gilts (Wamick et al., 1965;
Tompkins et al., 1967; Edwards et al., 1968).
Pregnant mare serum gonadotropin has been well documented in the
literature to induce superovulation in swine (Tanabe et al., 1949; Gibson et al.,
1963; Hunter, 1964; Logenecker et al., 1965). However, evaluation of subsequent
reproductive performance after injection has received limited consideration.
Treatment with PMSG significantly reduced the interval from weaning to estrus
(Logenecker and Day, 1968). In addition, Martin et al. (1989) reported that the
administration of PMSG reduced the variation in the interval from abortion to
estrus, thereby increasing the degree of synchrony of postabortion estrus.
The objective of this study was to determine the effect of PMSG on
subsequent reproductive performance.
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Materials and Methods
Experiment I
Ninety-one weaned sows were utilized to evaluate the effectiveness of
pregnant mare serum gonadotropin on increasing the degree of estrus synchrony
while improving farrowing rates and subsequent litter sizes. This experiment was
conducted in July 1996, in a total confinement, "all-in-all-out" commercial swine
operation. Sows were managed in the same manner under a controlled
environment and fed the same rations. All sows in a farrowing group were weaned
on the same day and were randomly assigned to one of two treatments:
Controls: untreated
Treatment 1: 60 mg/hd of PMSG administered at weaning
Sows were then penned individually in a breeding area in close proximity to
a mature boar. Breeding began on d 5 after weaning. Those sows not displaying
estrus during a 5-day period were moved to the next breeding group or culled from
the herd. Farrowing rate (number farrowed of those treated) was determined.
Adjusted number born alive of subsequent litter (subsequent NBA) was measured
in 39 sows treated with PMSG and 33 control sows.
Treatment effects on farrowing rate were analyzed by the frequency
procedures in the Chi-square analysis of SAS (1986). Treatment and group were
included as the independent variables. Least squares analysis of variance utilizing
the General Linear Model procedures of SAS (1986) was used to analyze number
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born alive. Treatment and group were included as the independent variables.
Experiment II
One hundred- twenty- three sows were utilized to evaluate the effectiveness
of pregnant mare serum gonadotropin or gamma radiated pregnant mare serum
gonadotropin for synchronizing estrus while improving 30d synchronized
pregnancy.
Protocol for this experiment was the same as previously mentioned in
experiment I. Sows were randomly allotted to one of three treatments.
Controls: untreated
Treatment 1: 60mg/head of PMSG administered at weaning
Treatment 2: 60mg/head of gamma radiated PMSG administered at
weaning
Treatments were analyzed by the frequency procedures in the Chi-square
analysis of SAS (1986). Dependent variables analyzed were as follows:
synchronized estrus (number of sows bred on day 5 divided by the total sows
treated) and 30d pregnancy rate ( number of sows pregnant on day 30 divided by
total sows treated). Independent variables included group (the week sows were
treated) and treatment.
Results and Discussion
Experiment I
Data regarding the response of PMSG injected at weaning is summarized in
Table 1. A higher (P<0001) percentage of sows treated with PMSG (100%)
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farrowed than untreated controls (63.46%). Baker et al. (1970) demonstrated that
injecting PMSG increased (P<05) the number of gilts bred after AIMAX
withdraw. As well, Narasimha and Suryaprakasam (1991) reported that treatment
with PMSG was associated with higher conception rates to fixed time A.I. at
induced estrus.
Endocrine responses, in this study, were not measured. However, Ziecik et
al. (1987) reported that PMSG-stimulated follicular growth was accompanied by
increased production and release of ovarian steroids. Dial et al. (1984) showed a
positive correlation between dose of PMSG and peak blood levels of estrogen.

Table 1. Average Post-Treatment Reproductive Performance in Response to
PMSG.

PMSG Dose
Item

0

60

Farrowing rate {%)'

63.46°

100.00d

Number born aliveb

10.57

11.13

aa'
Farrowing rate=number of sows farrowed of those treated
b
Number of pigs boran alive of subsequent litter
c,id
C
values in a row with common subscript to not differ (P<01)

This correlation is in agreement with Narasimha and Suryaprakasam (1991) who
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reported that PMSG stimulates follicular maturation and increases endogenous
estradiol production. They suggest that this increased endogenous estradiol
production may be responsible for improved estrus behavior. In explanation,
increased production and release of estradiol stimulates receptors in the anterior
pituitary and hypothalamus resulting in increased frequencies of GnRH pulses
(Crighton and Lamming, 1969). This increases the circulating concentrations of
LH which leads to final follicular maturation and subsequent ovulation. One could
be led to believe that the significant improvement in farrowing rate reported in this
study could be directly related to the positive endocrine responses,
aforementioned, of PMSG that result in improved estrus behavior.
Since this study was conducted in July and perhaps heat could have caused
postweaning anestrous in some sows, it could also be theorized that seasonality
may be related to the findings of this study. Wettemann and Bazer (1985) explain
that boars and gilts exposed to heat stress will experience an increase in
respiratory rates to enhance evaporative cooling. The exposure to warmer
temperatures can result in reduced reproductive efficiency. This reduced
reproductive efficiency associated with heat stress may be a direct effect of
increased temperature on gametes, embryos or uterine function, or may have an
indirect effect through alteration of the endocrine system. The pulsatile
administration of GnRH to anestrous sows induces a series of endocrine events,
culminating in estrus and ovulation, that is similar to those occurring in the cyclic
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sow (Armstrong and Britt, 1985). These events suggests that the hypothalamichypophyseal-ovarian axis is responsive to exogenous endocrine stimuli and likely
responsive to endogenous hormonal stimulation. Apparently, the failure of some
sows to resume estrous activity following weaning is due to a failure of the
hypothalamus to recommence normal pulsatile GnRH secretion following weaning
(Almond, 1992). Dial et al. (1984) reported that treatment with PMSG reinitiates
follicular growth which is followed by rising circulating levels of estradiol, an LH
surge and ovulation. It is possible that those nontreated sows experienced
detrimental effects of the warm season resulting in postweaning anestrous. These
results would explain the significant variation between treatments and controls in
this experiment.
Data regarding number born alive show that PMSG had little effect (P>.05)
on increasing litter size although a trend towards larger litters in treated sows was
evident. The studies of Day (1968) indicate that though litter size was
significantly higher in superovulated sows at day 25 and day 40 of gestation,
treatment with PMSG did not result in a statistically significant increase in litter
size at farrowing. It could be possible that those treated sows had an increasing
embryonic death rate because of the general inability of the uterus to maintain all
embryos in exceptionally large litters during the terminal stages of pregnancy.
Experiment II
The means for five-d estrus rate (number bred on day 5 after treatment
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divided by the total) are reported in table 2. Results indicate that treatment with
PMSG, in this study, show no significant differences (P>.05) among treatments
and controls. This information is contrary to the reports of Martin et al. (1989)
who suggested that administration of PMSG, or PMSG followed 80 hours later by
hCG reduces the variation in the interval from abortion to estrus thereby increasing
the degree of synchrony. Although, in the present study, breeding on a timed scale
was conducted and first estrus was not evaluated, Martin et al. (1989) also showed
that gonadotropin shortens the interval from abortion to estrus in swine. This is in
agreement with the studies of Schilling and Cerne (1972).

Table 2. Effect of Treatment on Average 5d Estrus Rate and
Pregnancy Rate.

Treatment

No.
of
sows

Five-da
estrus
rate
(%)

30 db
pregnancy
rate
(%)

Litter0
size

PMSG

42

oo

n o

92.86

10.35

GR-PMSG

39

89.74

97.44

10.31

Controls

42

80.95

88.10

9.94

a

Number of sows bred 5 days after treatment divided by total treated.
Number pregnant in 30 d after treatment divided by total treated.
°Number of pigs born in subsequent litter.

b
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Pregnancy rate is a measure of the fertility of the estrus following
treatment. As displayed in Table 2, there were no differences (P>.05) in 30d
pregnancy rate between the PMSG, GR-PMSG and the untreated controls (92.86
vs. 97.44 vs. 88.10%, respectively). This evidence refutes reported improvements
in pregnancy rates in gilts bred on days 5 and 6 versus gilts bred on days seven and
eight (Baker et al., 1970). These researchers explained that this was due to the
asynchrony between breeding and ovulation and indicated that a fixed time
insemination or mating scheme could be very successfully implemented in large
swine operations without heat detection. PMSG and PMSG-GR had no significant
effect (P>.05) on litter size. This significant effect is in agreement with Lognecker
and Day (1968) who suggested that although the number of early developing
embyos was significantly increased, treatment with PMSG did not result in a
statistically significant increase in litter size at farrowing. It is possible that the
treated sows ovulated more than 30 corpora lutea and resulted in an increased
embryonic mortality rate because of the general inability of the uterus to maintain
all embryos in exceptionally large litters.
Conclusion
There were no significant differences among treatments and controls in 5d
estrus rates. Results from the first experiment indicate a significant (P<0001)
improvement in farrowing rate between treated and control sows (100 vs. 63.46%,
respectively). However, the findings from the second experiment show no
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significant differences between PMSG, GR-PMSG and the untreated controls
(92.86 vs. 97.44 vs. 88.10%, respectively). Although, a trend in improved
pregnancy rate was obvious in the treated sows. It is possible that treatment with
PMSG did provoke an increase in production and release of estradiol which
stimulates the estradiol receptors in the hypothalamus and anterior pituitary to
increase the frequencies of GnRH pulses. These pulses of GnRH in turn, increases
the circulating concentration of LH resulting in final follicular maturation
culminating in estrus and ovulation. These results are in agreement with findings
of Dial et al. (1984). In addition, treatment had no significant (P>.05) effect on
increasing litter size. However, as we compare the two experiments, it appears that
treatment with PMSG is more applicable in the warmer months of summer,
perhaps improving the anestrous condition typically detected during the summer
months.
Number born alive reported in the first experiment show no significant
differences (POO) among treated and controls (11.13 vs. 10.57, respectively).
This is perhaps because of the inability of the uterus to handle embryos in
exceptionally large litters. However, increasing the number of experimental sows
might make this difference significant because a difference of this magnitude
would be advantageous for swine producers.
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